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DETAILED ACTION 
Response to Amendment 

Amendment filed 1 1/28/05 forms the basis for this office action. In said 
Amendment Applicant cancelled claims 74, 75, 77 and 80. Claims 1-70 and 82-88 had 
been cancelled previously. Applicant substantially amended all remaining claims 71-73, 
76 and 78-81 at least through substantial amendment of claim 71. Comments on 
Remarks submitted with said Amendment are included below under "Response to 
Arguments". 

Information Disclosure Statement 

The examiner has considered the items listed in the Information Disclosure 
Statement (IDS) filed 1 1/28/05. A signed copy of Form PTO-1449 is herewith enclosed. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claim 71 is rejected under 35 U.S.C. 103(a) as being unpatentable over Noguchi 

(6,649,980 B2) in view of Shou et al (5,774,008). 

Noguchi teaches an inverter (CMOS inverter; col. 3, 1. 62) coupled with a signal 
source ("coupled with a signal source" is inherent to an inverter as otherwise there is no 
signal to invert), configured to invert the data signal and arranged to output the inverted 
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signal (the limitation "arranged to output the inverted signal" is inherently met because 
without output the inverter is not functional), the inverter including (cf. Figure 10): 

a structure (comprising layers 101/102/103/104/109/106/107/108/110) (col. 12, 1. 
8-46) comprising silicon through for example 104, 107, and 1 10 (cf. col. 12, 1. 12-20), 
and comprising germanium through 106 and 108 (col. 12, 1. 16); 

a first transistor supported by the structure, the first transistor comprising a first 
gate 106 (col. 12, 1. 16) and a first active region 104 (col. 12, 1. 8-15) (cf. Figure 10); the 
first active region including a first channel region (loc.cit.) and a pair of source and drain 
regions (col. 12, 1. 8-27); at least a portion of the first active region being within the 
structure (all of it is, cf. Fig. 10), the first transistor being one of either a PFET or an 
NFET (col. 12, 1. 58-64) and the first source/drain regions accordingly (inherently, that 
is: the channel's conductivity type is defined by the adjective p-type and the adjective n- 
type for PFET and NFET, respectively) being p-type doped regions or n-type doped 
regions, respectively; 

a layer of semiconductor material 107 (col. 12, 1. 8-46; please note especially col. 
12, 1. 41-46) over the first transistor and a second layer of semiconductor material over 
the first layer formed physically contacting the first layer of semiconductor material and 
the second layer of semiconductor material being compositionally different from the first 
layer of semiconductor material (col. 12, 1. 41-46 disclosing inter alia stepwise variation 
of the germanium content from the upper side to the lower side of 1 06/1 07/1 08); 

a second transistor (gate 1 08, active region 1 1 0) supported by the first and 
second layers of semiconductor material (namely: supported by the interconnection 
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between the SiGe gates 106 and 108), the second transistor comprising a second gate 
108 (col. 12, 1. 16) and a pair of second source/drain regions (within 1 10; cf. col. 12, 1. 
22), the second transistor being an NFET or PFET dependent upon whether the first 
transistor is a PFET or NFET, respectively, and the second source/drain regions 
accordingly (i.e., inherently) being n-type or p-type doped regions (see comment in this 
regard overleaf on the conductivity type of source/drain regions being of the same as 
the transistor) ; the first and second gates being electrically connected to one another 
(through 107 (cf. col. 12, 1. 16 and Fig. 10) and being in electrical connection with the 
signal source (see Fig. 2; col. 6, 1. 55 - col. 7, 1. 16; this limitation also holds inherently 
for this CMOS inverter as otherwise no input signal can be provided and nothing can be 
inverted); and one of the first source/drain regions being electrically with one of the 
second source/drain regions (through contact 1 1 1) and being in contact with one of the 
second source/drain regions (Figure 2, col. 6, 1. 55- col. 7, 1. 16 and col. 12, 1. 22-27; this 
limitation holds inherently because in a CMOS inverter the output signal emanates from 
the common source/drain region). 

Noguchi does not necessarily teach the limitation that said CMOS inverter is 
comprised in a computer and said computer to comprise a signal source arranged to 
provide a data signal with said inverter configured to invert that data signal. 

However, it would have been obvious to include said limitation in view of Shou et 
al, who teach the advantageous inclusion of CMOS inverters in a computer (title, 
abstract, their claim 1 and col. 1, 1. 5-38; see also Fig. 15 and col. 7, 1. 36- col. 8, 1. 8). 
Motivation to include the teaching by Shou et al in the invention by Noguchi immediately 
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derives from the profitable application of said invention to the field of computers: Figure 
15 contains in it exactly the CMOS inverter as defined by its electrical connections and 
its function is exactly as described by Noguchi. Therefore, combination only involves 
module substitution. 

2. Claims 72-73 and 79-81 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Noguchi and Shou et al as applied to claim 71 above, and 
further in view of Fitzgerald et al (US 2002/0125471 A1). As detailed above, 
claim 71 is unpatentable over Noguchi in view of Shou et al. Neither Noguchi nor 
Shou et al teach the further limitation defined by claim 72. 
However, it would have been obvious to include said limitation in view of Fitzgerald 
et al, who teach a strained silicon upper surface layer of the channel region in a PFET in 
contact with a relaxed silicon germanium layer (see [0033]) so as to dramatically 
increase electron mobility, and inherently thereby operational speed, the latter providing 
motivation to include the teaching by Fitzgerald in the invention by Noguchi. 
Combination of said teaching with said invention implies the inclusion of at least two 
sub-layers within 1 10, a lower layer of relaxed crystalline SiGe (see [0055] in Fitzgerald 
et al; thus meeting claim 80 ) with the percentage of germanium taught to be 30% or 
40% (thus meeting claim 81 ). for the latter value hole mobility being saturating; see 
[0059]) and an upper strained layer of Si (thus meeting the further limitation of claim 73 ). 
thus meeting all claim limitations of claim 72 as dependent upon claim 71. 

On claim 79: lattice mismatch is spread over a distance by silicon germanium 
buffer layer 502, which buffer layer, being by its gradual accommodation of lattice 
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constant at least partly relaxed. Therefore, some of the mismatch must reside in 
502/506 including the interface between 502 and 506. Any lattice mismatch implies at 
least two different lattice constant values and hence two different lattices and related 
crystals. Therefore, the relaxed crystalline lattice in 502/506 is polycrystalline. 

3. Claims 76 and 78 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 

over Noguchi, Shou et al and Fitzgerald et al as applied to claim 72 above, and 

further in view of Chu et al (6,251,751 B1). 
As detailed above, claim 72 is unpatentable over Noguchi in view of Shou et al and 
Fitzgerald et al. Neither Noguchi nor Shou et al nor Fitzgerald et al necessarily teach 
the further limitation defined by claim 72. However, the range of germanium 
concentration in the strained silicon comprising layer in FETs is not restricted to zero, as 
witnessed by Chu et al, who teach that the germanium content of the strained crystalline 
layer 16 (col. 2, 1. 35-45) may be finite, namely: they teach a strained silicon germanium 
(SiGe) layer (col. 2, 1. 35-45) (thus meeting claim 76 ) over and abutting a single crystal 
SiGe semiconductor layer 14 (col. 2, 1. 24-29) (thus meeting claim 78: N.B.: please note 
Meyerson is incorporated by reference in Chu et al; also see previous office action). The 
range of germanium content claimed is thus found in the prior art. 

Response to Arguments 

Applicant's arguments filed 1 1/28/05 have been fully considered but they are not 
persuasive. In particular, the entire claim language has been substantially amended. 
Upon through consideration and search the new claims were found unpatentable over 
Noguchi in view of Shou et al and art already cited in the previous office action. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack W. Keith can be reached on 571-272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

JPM 

January 29, 2006 




